Sustained visible emission in the region 440-850 nm from the B X system of IF is observed when a gas phase mixture (--0.5 mbar) of an alkyl iodide with F2 in He is photolysed at 248 nm by a KrF laser. The total intensity and decay rate of the IF (B) emission is a strong function of the identity of the alkyl iodide and can be correlated with the 248 nm photon yields for the production of I*(2p1/2). The half-lives for the IF(B) decays range from 5/s for t-C4H9I to 770/s for n-C3FTI. Decay curves for the I*(2P/2) concentrations are also measured by atomic fluorescence. The mechanism for IF(B) formation in these systems is discussed and it is suggested that IF(B) is produced either by a recombination process involving I* and F atoms or by multistep collisional excitation of ground state IF(X) by I*. The F atoms can be produced following the photolysis pulse by the reaction of the alkyl radical with molecular fluorine and IF (X) can result either from the reaction of F atoms with the alkyl iodide or from a dark reaction between molecular fluorine and the alkyl iodide.
INTRODUCTION
The search for a visible chemical laser system has recently been concentrated on the diatomic interhalogen molecules and, in particu-" 4 Various gas phase chemiluminescent reactions and energy transfer processes involving chemically-produced excited metastable species have been shown to produce IF(B), but as yet none of these schemes has generated a sufficient density of IF(B) to achieve lasing. 5 In this paper, we report the generation of IF(B) by the 248 nm photolysis of a low-pressure gas phase mixture of F2, He and an alkyl iodide (n-C3F7I, C2F5I, CF3I, CH3I, C2H5I or t-C4H9I). A preliminary account of this work for the system CF3I/F2/He has already been published. 6 We find that IF(B) is produced in differing yield over a period varying between 5 #s and 770/s following the photolysis laser pulse, depending on the identity of the alkyl iodide. IF(B) has also been observed 7 Figure 1 . The flow cell and chemiluminescence detection system have been described in detail elsewhere. 9 
RESULTS
The emission produced by the different photolyses was quite clearly visible by eye, and the colour varied between purple (for t-C4H9I) and yellow-green (for n-C3F71). The recorded spectra were found to result from two emitters. In the ultraviolet region of the spectrum, from 248 to 480 nm, we observe the dispersed fluorescence from CF2(, 1B 1--1A1) following excitation of ground state CF2 to its/k state by the 248 nm KrF laser line. The mechanism of CF2 formation in these systems and its spectroscopy have been described elsewhere. 17 The intensity of CF2 emission is greatest for t-C4H9I and CH3I and there is no CF2 observed in the case of n-C3FTI. In the visible region of the spectrum, from 440 nm to beyond 800 nm, emission is observed from the B --X system of IF as is shown in Figure 2 
